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WHAT IS CLAIMED IS: 

1. An image encoding apparatus comprising; 

image input means for inputting an irnage signal; 

band dividing means for dividing/the image signal 
input by said image input means intp different spatial 
frequency bands; 

region-of -interest extraction means for extracting 
a region of interest by obtaining a distribution of 
motion vectors in the image /signal based upon values of 
spatial frequency componerycs of the image signal 
obtained by said band (^ryo^ing means; 



quantization nv 
processing to the 
region-of -interest 



rans 



egii 




applying quantization 

terest extracted by said 
on means and different 



quantization processing Jto other regions, and outputting 
a quantized image signal; and 

image encoding means for encoding the quantized 
image signal quantized by said quantization means. 



2. The apparatus according to claim 1, wherein said 
band dividing means divides the image signal into 
different spatial frequency bands by applying a discrete 
wavelet transform to the image signal . 



3. The apparatus according to claim 1, wherein said 
region-of- interest extraction means includes motion- 
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vector estimation means for estimating motion vector 
within the image signal using a portion of low-£**equency 
components which changes with time and high-frequency 
components of the image signal obtained hy said band 
dividing means, 

wherein the region of interest in the image signal 
being is extracted by said region-ox-interest extraction 
means based upon the distribution of motion vectors 



on or 



estimated by said motion-vector estimation means. 



4 . The apparatus according/to claim 3 , wherein said 



image 



i-tal 



lon-o'f-inti 



signal captured in 
ing mode; and 
rest extraction means 



image input means inputs 
accordance with a p/i 

when said regi 
extracts a region of ^nterefet in the input image based 
upon the distribution /of ymotion vectors, a region judged 
to be the region of /interest is changed over in 
accordance with th^ picture- taking mode of said image 
input means . 



5. The apparatus according to claim 1, wherein said 
region-of -interest extraction means includes calculation 
means for calculating degree of left-right symmetry of 
the image signal using high-frequency components of the 
image signal /obtained by said band dividing means, 

wherein the region of interest in the input image 
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being is extracted by said region-of -interest extracj^fon 
means based upon a distribution of degrees of le^-right 
symmetry calculated by said calculation means. 



5 6. The apparatus according to claim 1, Wherein said 
image input means inputs an image signal captured in 
accordance with a picture- taking mod^; and 

on the basis of the distribution of degrees of 
left-right symmetry, said region -lot -interest extraction 
10 means changes over extraction processing of the region 
of interest in the image ^igng/1/ in accordance with the 
picture-taking mode of said^™a^^^iT^i't means. 

7. The apparatus according to claim 1, wherein said 
15 region-of -interest extraction means segments the image 
signal into a plurality lot regions using low-frequency 
components of the image' signal obtained by said band 
dividing means, and decides boundaries of these 
plurality of regions /using high-frequency components of 
2 0 the image signal obtained by said band dividing means. 
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-xmage encoding apparaU^jjjOi^i^sing : 
trans formaj^ibn means for applying a discrete 




wavele[xtransf orr f a to an image signal; 

motion detection means for detecting motion of an 
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15 



region designation means for designating a regj 
of the image signal based upon information inpKcatmg 
motion of the image detected by said moti<5n detection 
means ; 

quantization means for quanjsrlzing a discrete 
wavelet transformed output frje*m said transformation 
means in accordance with ttffe region designated by said 
region designation mean/ and outputting a quantized 
image signal; and 

encoding means for encoding the quantized image 
signal quantized/by said quantization means. 

9. The apparatus according to claim 8, wherein said 
motion detection means detects motion of the image in 
accordance with a difference between pixel values of two 
mutual lyf adjacent pixels vertically of the image signal. 



10. Tjhe apparatus according to claim 8, wherein said 
motioti detection means detects motion of the image in 
20 accordance with a difference between pixel values of 
corresponding pixels in two successive frames of the 
image signal . 



Hi 
25 mc 



The appar^ 



-eeeo^ding to claim 8, wherein said 



'detection means includes; 
block calculation means for 



forming^ 
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^ignal into blocks and ca l^ii^' ■ »"! 1 vrprmrg on a_ 
block-by-block basis; and 

detection means for detecting motipH^ of the image 
based upon whether magnitude of a it^eftion vector 
calculated by said block calculation means is greater 
than a predetermined value y 




12. The apparatus according to claim 8, wherein said 
quantization means/performs quantization upon raising 

10 quantization precision of the image region designated by 
said region designation means. 

/ 

13. The apparatus according to claim 8, wherein said 
region designation means designates a region of the 

15 image s&gnal based upon the information indicating 
motion of the image output by said motion detection 



means' 



/ 



14./ The apparatus according to claim 8, wherein said 
20 region designation means designates a region of the 

image signal not contained in the information indicating 



motion of the image output by said motion detection 



means . 




15. The apparatus according to claim 8, /wherein said 
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- luuut irng means tor counting "number of pixels" 
upon the information indicating motion ofHSie image 
detected by said motion detecti^ja^means ; and selection 
means for selecting a metjiou of designating an area of 
the image signal thajx^is based upon the information 
indicating motiojar of the image detected by said motion 
detection means, based upon the number of pixels counted 
by said counting means. 



16. /he apparatus according to claim 8, wherein said 
encoding means decomposes a data sequence, which is 
supplied from said quantization means, into bit planes, 
6plies binary arithmetic encoding on a per-bit-plane 
sis and outputs code sequences giving priority to code 
that correspond to bit planes of higher order 

bit 



sequences. 



17 . An image encoding method comprisincp^ - 

an image input step of inputjxmg an image signal; 
20 a band dividing stfep ofVd^Tviding the image signal 

input at said image iAput jp4^ggx^nto different spatial 
frequency bands; \X J / 

a region-of - ir^erest extraction step of extracting 
a region of interest by obtaining a distribution of 
25 motion vectors in the image signal based upon values of 
spatial frequency components of the image signal 
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obtained at said band dividing step; 

a quantization step of applying quantisation 
processing to the region of interest extracted at said 
region-of -interest extraction step andr different 
quantization processing to other regions and outputting 
a quantized image signal; and 

an image encoding step of yfencoding the quantized 
image signal . 



10 18. The method according Jto claim 17, wherein said band 
dividing step divides the image signal into different 
spatial frequency t^and^/by applying a discrete wavelet 
transform to thqf image? StrgnaJ 



15 19. The method accpjrdi^g to claim 17, wherein said 
region-of -interfe^t/^exjzJraction step includes steps of; 

estimating ra'otion vectors within the image signal 
using a portion ,of low- frequency components which 
changes with time and high-frequency components of the 
20 image signal obtained at said band dividing step; and 

extracting a region of interest in the image signal 
based upon the distribution of motion vectors estimated. 



20. The method according to claim 19, wherein said 

/ 

25 image input step inputs an image signal captured m 
accordance with a picture- taking mode; and 
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when said region-of -interest extraction sj^p 
extracts a region of interest in the image ^ignal based 
upon the distribution of motion vectors ya region judged 
to be the region of interest is changed over in 
accordance with the picture- taking /ode. 
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21. The method according to claim 17, wherein said 
region-of-interest extraction/ step includes: 

a calculation step of calculating degree of left- 
right symmetry of the imag4 signal using high- frequency 
components of the image jfignal obtained at said band 
dividing step; 

a step of extracting a region of interest in the 



image signal base* 



ui 



a distribution of degrees of 



15 left-right symmeti-y /calculated at said calculation step. 
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22. The method according to claim 17, wherein said 
image input step inputs an image signal captured in 
accordance with a picture- taking mode; and 

on the basis of the distribution of degrees of 
left-right symmetry, said region-of-interest extraction 
step changes oyer extraction processing of the region of 
interest in tne image signal in accordance with the 
picture- taking mode. 

23. The method according to claim 17, wherein said 
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region-of -interest extraction step i^Jrtrdes steps of 
segmenting the image s^gnal\irfEx> a plurality of regions 
using low- frequency g^ifiponq^itTs^of the image signal 
obtained at sai^Sand Hi*/1kHing step, and deciding 
boundaries^? these plurality of regions using high- 
f requprfcy components of the image signal . 
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24. An image encoding method for encoding an image 
signal, comprising : 

a transf ormation step of applying^a discrete 
wavelet transform to the image s-ignal ; 

a motion detection step of detecting motion of an 
image based upon the iprtage signal; 

a region designation step of designating a region 
of the image si^fnal based upon information indicating 
motion of th^f image detected at said motion detection 
step; 

a quantization step of quantizing a transformed 
image ^ignal output from said transformation step in 
accordance with the region designated at said region 
designation step and outputting a quantized image 
signal; and 

an encoding step of encoding the quantized image 
>/ignal quantized at said quantization step. 



25-^The method according to 



u_m 24, wherein saidy 
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^no tion detecti on st ep detects motion of the image 
accordance with a difference between pixel ya-lues of two 
mutually adjacent pixels vertically ofk'the image signal 
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26. The method according to/claim 24, wherein said 
motion detection step detects motion of the image in 



accordance with a difference between pixel values of 
corresponding pixels in two successive frames of the 
image signal . 



27. The method according to claim 24, wherein said 



/ 



motion detection step includes: 

a block calculation step of forming the image 
signal^into blocks and calculating motion vectors on a 
block-vby-block basis; and 

/a detection step of detecting motion of the image 
based upon whether magnitude of a motion vector 
calculated at said block calculation step is greater 
than a predetermined value . 

28. The method according to claim 24, wherein said 
quantization step performs quantization upon raising 
quantization precision of the image region designated at 
said region designation step. 



25 



29 > ^The method according to claitn--24, wherein said 



- 55 - 




• 



recL Lort-^ttesignacion seep designates a xeuiun ul — Llie^-Uttaye" 
signal based upon the information indicatiijg^motion of 
the image output at said motion detection step. 



10 




30. The method according to >claim 24, wherein said 
region designation step designates a region of the image 
signal not contained in/the information indicating 
motion of the image output at said motion detection 
step. 

31. The method / according to claim 24, wherein said 



/ 



region designation step includes: 



1 



a counting step of counting number of pixels based 
upon the information indicating motion of the image 
15 detected afc said motion detection step; and 

a selection step of selecting a method of 



20 



designating an area of the image signal that is based 
upon the / inf ormation indicating motion of the image 
detected! at said motion detection step, based upon the 
number of pixels counted at said counting step. 



32. The method according to claim 24, wherein said 
encoding step decomposes a data sequence, which is 
supplied by said quantization step, into bit planes, 
25 applies binary arithmetic encoding on a per-bit-plane 
basis 





outputs code se< 



s giving priority to .code 
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s^quencre~s tnat corresponds©— bi-t—pl-an~es of higheir~arder~ 
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33 . A computer-readable storage medium storing a 
program for implementing an image encoding/method for 
encoding an image signal, comprising: 

a module of a band dividing step^of dividing an 
image signal into different spa^to^l^f requency bands; 

a module of a region- o f-^in teres t extraction step of 



extracting a region /of i 
distribution of moti 




by obtaining a 



ctors in the image signal based 



upon values of sp^tial^^requency components of the image 
signal obtaine^by the module of said band dividing 
step; 

a module of a quantization step of applying 
quantization processing to the region of interest 
extrac/ted by the module of said region-of -interest 
extraction step and different quantization processing to 
otyer regions; and 

a module of an image encoding step of encoding the 
iimage signal that has been quantized by the module of 
said quantization step. 



"computieji-jieadabl^-s-fee^aa^ m pdiumstojiina^ -a- 
25 program for implementTing an image encoding method for 
encodir 



nal, compris; 
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"module of a transformation step^o^^pp'Iying a 
discrete wavelet transform to the image signal; 

a module of a motion d^t^ction step of detecting 
motion of an image basejd^upon the image signal; 

a module of a region designation step of 
designating a region of the image signal based upon 
information indicating motion of the image detected by 
the module/^f said motion detection step; 

a module of a quantization step of quantizing a 
transfo'Tiried output by the module of said transformation 
step in accordance with the region designated by the 



/ 



module said region designation step and outputting a 
quantized image signal; and 

a module of an encoding step of encoding the 
quantized image signal quantized by the module of said 



L 



>quantizatit 



step. 
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